Introduction.
The motion of a particle advected by a random velocity field is governed by ( 
1) dx(t) = V(t, x(t)), dt
where V(t, x) = (Vl(t, x), Vd(t, x)) is a random, mean-zero, time-stationary, space-homogeneous incompressible velocity field in dimension d > 2.
In certain situations, it is believed that the convergence of the Taylor-Kubo formula (see [8] and [14] ) given by 00 ( 
2) f{E[Vi(t, O)Vj(O, 0)] + E[Vj(t, O)Vi(O, O)]} dt
is a criterion for convergence of turbulent motion to Brownian motion in the long time limit. Indeed, it has been shown that the solution of (3) dt !V( , x,(t)), x8(0) = 0, converges in law, as e -> 0, to the Brownian motion with diffusion coefficients given by the Taylor-Kubo formula when the velocity field is sufficiently mixing in time (see [2] , [6] , [7] and [9] ). Moreover, the solution of (3) converges to the same Brownian motion for a family of nonmixing Gaussian, Markovian flows with power-law spectra as long as the Taylor-Kubo formula converges (see [3] ). In this paper, for the same family of power-law spectra, we show that, when the Taylor-Kubo formula diverges, the solution of the following equation (4) dx,(t) _1-28V( c2v x8(t))v x8(0) = O, with some 8 -7 1 depending on the velocity spectrum, converges, as 8 -> 0, to a fractional Brownian motion (FBM), as introduced in [10] (see also [13] ). We define the family of velocity fields with power-law spectra as follows. Let (fQ, X/, P) be a probability space of which each element is a velocity field V(t, x), (t, x) E R x Rd, satisfying the following properties: The function exp (-Ik12't) in (5) is called the time correlation function of the flow V. For /8 > 0, the velocity field lacks the spectral gap and, thus, is not mixing in time. As the time correlation function is exponential, the Gaussian velocity field is an Ornstein-Uhlenbeck process. Because the function a has a compact support we may assume, without loss of generality, that V is jointly continuous in both (t, x) and is C" in x almost surely. For a < 1, the spectral density R(k) is integrable in k and, thus, (5)-(6) defines a random velocity field with a finite second moment. The exponent a is directly related to the decay exponent of R. Namely, JRJ(0, x) -Ixal-for lxl >> 1. As a increases to 1, the decay exponent of R decreases to 0.
Our main result is summarized in the following theorem (see also Figure 1 ). THEOREM 
1.
Under assumptions (H1)-(H3), the solution of (4) with the scaling exponent ( In addition, if k is any number we set n* k : (nl, ..., np, k). We work out the conditional expectation for multiple spectral integrals using the Markov property (19). The same inequality, with /Lj = 1, holds also when 2,3 < 1. This can be deduced repeating the corresponding argument used to obtain (44). We infer therefore that 2N vanishes as 8 (sP' 8x(SP) 
PROPOSITION 2. For any function i

